Introduction {#sec1-1}
============

Toxemia of pregnancy is a recognized entity for over 2000 years with its known complications and fatality.\[[@ref1][@ref2][@ref3]\] Nowadays, a most accepted terminology for the following defined syndrome is "hypertensive disorders in pregnancy" given by American College of Obstetrics and Gynecology.\[[@ref2][@ref3]\] It is an important cause of maternal and fetal morbidity and mortality.\[[@ref4][@ref5][@ref6]\] Pregnancy induced hypertension (PIH) was classified as gestational hypertension, preeclampsia, severe preeclampsia and eclampsia. PIH is a hypertensive disorder in pregnancy that occurs after 20 weeks of pregnancy in the absence of other causes of elevated blood pressure (BP) (BP \>140/90 mmHg measured two times with at least of 4 hour interval) in combination with generalized edema and/or proteinuria (\>300 mg per 24 hrs). When there is significant proteinuria it is termed as preeclampsia; seizure or coma as a consequence of PIH is termed as eclampsia.\[[@ref2][@ref3]\]

Preeclampsia was classified into mild and severe preeclampsia.

Mild eclampsia---BP \>140/90 mmHg, proteinuria+, and/or mild edema of legs, Severe preeclampsia---BP \>160/110 mmHg, proteinuria++ or ++++, headache, cerebral or visual disturbances, epigastric pain, impaired liver function tests and increase in serum creatinine.\[[@ref2][@ref3][@ref7][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref26]\] Proteinuria was tested using dipstick method as +=0.3 gm/L, ++=1 gm/L, and +++=3 gm/L.\[[@ref7][@ref8][@ref9][@ref10]\] The pathological changes of this disease appear to be related to vascular endothelial dysfunction and its consequences (generalized vasospasm and capillary leak). Ocular involvement is common in PIH.\[[@ref11][@ref12][@ref13]\] Common symptoms are blurring of vision, photpsia, scotomas and diplopia. Visual symptoms may be the precursor of seizures.\[[@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17]\] Progression of retinal changes correlates with progression of PIH and also with the fetal mortality due to similar vascular ischemic changes in placenta.\[[@ref4][@ref5][@ref6]\] Vasospastic manifestations are reversible and the retinal vessels rapidly return to normal after delivery. Ophthalmoscope should be rated next to the sphygmomanometer as an instrument of diagnostic importance in cases of PIH. Ophthalmoscopy does not only helps in diagnosing the disease but repeated observations assist in assessing the severity, progress of disease, response to treatment if any and ultimate outcome or prognosis.\[[@ref6][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref26]\].

Objective {#sec2-1}
---------

To study the role of ophthalmoscopy in PIH in diagnosis, prognosis, differential diagnosis, line of treatment and effect of treatment.

Materials and Methods {#sec1-2}
=====================

An observational study in which the patients for the study are selected from antenatal clinic, antenatal ward and "preeclampsia and eclampsia room" in Department of Obstetrics and Gynecology and general ophthalmic OPD in case of ambulatory patients during the period of November 2003 to June 2006 randomly.\[[@ref9][@ref10][@ref18]\]

In every case, detail obstetric history including a detail antenatal history was taken. General examination and relevant pathological investigations like routine blood count, HIV, HBsAg, renal function tests, TORCH complex etc., were carried out. In every case, pupil was dilated with homatropine (2%) eye drops. Then detailed ophthalmic examination was carried out with special emphasis on direct ophthalmoscopy apart from visual acuity of both eyes and anterior segment examination.

Fundus findings were noted in detail, changes in the color of the disc, disc margin, physiological cup, changes in retinal blood vessels especially caliber of vessels, arterio-venous (AV) ratio, changes in vessel wall, blood column, appearance of vascular light reflex, changes at AV crossings, changes in macular area and changes in background, overall appearance, presence of hemorrhages, exudates or any pathology were recorded.\[[@ref8][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\] Fundus changes were graded as per modified Keith, Wagner and Barker classification.\[[@ref19]\] Assessment of prognosis as regards to vision and life (mortality) was made.

Statistical analysis {#sec2-2}
--------------------

Data was entered in MS Excel spreadsheet and presentation of data was done in the form of percentages.

Results {#sec1-3}
=======

In our study, out of 300 cases of PIH, there are 182 cases of mild preeclampsia and 76 cases of severe preeclampsia and 42 cases of eclampsia. Among these, 37 cases (20.33%) of mild preeclampsia and 75 cases (98.68%) of severe preeclampsia and 41 cases (97.62%) of eclampsia showed positive fundus changes \[[Table 1](#T1){ref-type="table"}\].

###### 

The relation of positive fundus changes with number of cases of pregnancy induced hypertension

![](JFMPC-5-424-g001)

As shown in [Table 2](#T2){ref-type="table"}, the incidence of positive fundus findings is most common in primi gravida (55.80%) and second gravida (50.79%), than multi gravida, i.e. third gravida (41.38%), fourth gravida (45.45%), and fifth gravida (38.46%).\[[@ref8][@ref14][@ref15][@ref16][@ref17]\] The second high peak was seen in patients having multiple pregnancies, i.e. sixth gravida onward (83.33%).

###### 

The relation of number of cases of PIH and positive fundus findings with number of gravida

![](JFMPC-5-424-g002)

As shown in [Table 3](#T3){ref-type="table"}, the young patients are very prone to PIH and positive fundus findings are frequently present in 18 to 25 years of age.\[[@ref8][@ref14][@ref15][@ref16][@ref17]\] Out of 66 patients under 20 years of age, 36 had positive findings (54.55%) and out of 119 patients in age group 21-25 years, 61 had positive fundus findings (51.26%).

###### 

Relationship between total number of cases of PIH and fundus changes according to age

![](JFMPC-5-424-g003)

[Table 4](#T4){ref-type="table"} shows that hypertension was found in maximum patients in 6-7 months of amenorrhea, i.e. 71.43% and 7-8 months of amenorrhea, i.e. 75%. All cases of post partum eclampsia showed positive fundus changes.\[[@ref8][@ref14][@ref15][@ref16][@ref17]\]

###### 

Relationship between number of cases of PIH and fundus changes according to duration of pregnancy

![](JFMPC-5-424-g004)

[Table 5](#T5){ref-type="table"} depicts the relation of number of cases of PIH and the fundus findings with systolic blood pressure. It shows maximum percentages of positive cases were seen in 181-200 Hg of systolic blood pressure, i.e. 93.10% and 100%.\[[@ref8][@ref14][@ref15][@ref16][@ref17]\]

###### 

The relation of number of cases of PIH and fundus findings with systolic blood pressure

![](JFMPC-5-424-g005)

As shown in Tables [5](#T5){ref-type="table"} and [6](#T6){ref-type="table"}, the incidence of fundus changes do not increase with increase of systolic blood pressure; while they increase with rise of diastolic blood pressure.\[[@ref14][@ref15][@ref16][@ref17][@ref20]\] There is highest incidence of positive fundus findings when diastolic blood pressure is greater than 110 mm of Hg i.e. 68 out of 85 patients (80%) \[[Table 6](#T6){ref-type="table"}\].

###### 

The relation of number of cases of PIH and fundus findings with diastolic blood presure

![](JFMPC-5-424-g006)

As per [Table 7](#T7){ref-type="table"}, there is incidence of normal fundus in 147 (49%) cases, arterial attenuation in 49 cases (16.33%); arterio venous crossing changes along with retinal edema in 65 cases (21.67%), and hemorrhages and exudates in 35 cases (11.67%) and there was one case of papilledema (0.33%) and 3 cases of retinal detachment (1%).\[[@ref8][@ref14][@ref15][@ref16][@ref17][@ref20][@ref21][@ref22][@ref23][@ref24][@ref25][@ref26]\]

###### 

The relation of number of cases of PIH according to fundus changes (according to modified Keith, Wagner and Barker classification)

![](JFMPC-5-424-g007)

In our study, most of cases 49 (16.33%) were of arterial attenuation; arterial attenuation was transient and disappeared after 7 to 10 days of control of PIH or delivery, either spontaneous or induced.\[[@ref8][@ref9][@ref10][@ref17]\] In half of the cases, arterial attenuation was limited to nasal arterioles. The spasm of retinal vessels was irregular, intermittent and spasmodic.\[[@ref6][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref20]\]

In the present study, arterio venous crossing changes were found in 65 (21.67%). Arterio venous crossing changes were more closely related to generalized edema and proteinuria.\[[@ref7][@ref8]\] These changes regressed post partum \[[Table 7](#T7){ref-type="table"}\].

In the present study, 31 cases had superficial flame-shaped hemorrhages, 1 case of dot and blot hemorrhage and 1 case of pre-retinal hemorrhage. Nineteen cases had cotton wool spots and one case had hard exudates \[[Table 8](#T8){ref-type="table"}\].

###### 

The relation of individual fundus findings with no. of cases of PIH

![](JFMPC-5-424-g008)

Superficial hemorrhages disappeared after 10 to 40 days and exudates disappeared after 40 to 60 days of delivery.

Exudative retinal detachment regressed within 2 days post partum. Retinal as well as macular edema took one and half months to regress. Pre-retinal hemorrhage took 6 months to regress.

In the present series, retinal edema was present in 63 cases. Edema was more marked in central fundus. Edema subsided one and half month post partum. Retinal edema is suggestive of severity of PIH.

In the present series, three cases of retinal detachment were found. Termination of pregnancy was advised. There was regression of retinal detachment post partum with restoration of vision.\[[@ref9][@ref10][@ref22][@ref23][@ref24][@ref25][@ref26]\]

In our series, there was one case of papilloedema along with flame-shaped hemorrhages and cotton wool spots.\[[@ref21]\] Antenatal care was not taken. Termination of pregnancy was advised.

There was pre-term vaginal delivery with a still born child.

Papilloedema regressed after one and half month. Positive fundus changes in severe preeclampsia cannot be ignored as they can be indicator of impending eclampsia.\[[@ref8][@ref9][@ref10][@ref18][@ref26]\]

In our series, eclampsia developed in 42 cases out of 300. Only 1 case had normal fundii (2.38%), 1 case had Grade I hypertensive retinopathy (2.38%), 21 patients had Grade II hypertensive retinopathy (50%), 17 cases had Grade III hypertensive retinopathy (40.48%), and there were 2 cases of retinal detachment (4.76%). Thus, 41 cases (97.62%) had positive fundus findings. Visual disturbances of varying degree were recorded in patients having positive fundus changes. It was markedly reduced in patients having Gr-III and Gr. IV retinopathy.

The reason for this deterioration was macular edema or exudative retinal detachment and disc edema. The recovery of vision is better in patients with Gr. I and Gr. II retinopathy. No case of loss of vision due to cortical lesion was reported in our series.

Anterior segment examination was normal in most cases, except for subconjunctival hemorrhage due to Valsalva\'s maneuver and reduced sensitivity to corneal sensations.\[[@ref27][@ref28]\]

The corelation of fundus changes and fetal outcome is depicted in [Table 9](#T9){ref-type="table"}.

###### 

Distribution of PIH cases on fetal outcome

![](JFMPC-5-424-g009)

Out of 69 cases of preterm infants, 50 cases, i.e. 72.46% had positive fundus findings. Out of 50 still births, 31 (62%) had positive fundus findings. Out of 131 cases of low birth weight infants, 61 (46.56%) had positive fundus findings.\[[@ref4][@ref5][@ref6]\] All seven cases of intra uterine death and one case of intra uterine growth restriction had positive fundus changes.\[[@ref4][@ref5][@ref6]\]

[Table 10](#T10){ref-type="table"} shows perinatal mortality increases at par with increasing grade of hypertensive retinopathy as per modified Keith Wagener Barker classification.\[[@ref4][@ref5][@ref6][@ref19]\] The perinatal mortality is higher in patients having Grade II, Grade III, and Grade IV hypertensive retinopathy, i.e. 33.85%, 54.29%, and 100%, respectively as compared with normal fundii, i.e. 10.20% and with that with Grade I hypertensive retinopathy, i.e. 20.41%. The overall perinatal mortality was 23%, i.e. 69 out of 300 cases.\[[@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10]\]

###### 

The relation of fundus changes with perinatal mortality

![](JFMPC-5-424-g010)

Discussions {#sec1-4}
===========

The fundii of 300 patients with PIH from Nov. 2003 to Jan. 2006 were studied and the findings tabulated.

The incidence of PIH is more common in primipara and second gravida than multigravida because the young retinal arterioles are more sensitive to high blood pressure. The multigravida women are aware of complications of pregnancy and so they attend antenatal clinic regularly. The second high peak was seen in patients having multiple pregnancies.

The incidence of PIH as well as positive fundus findings is more common in age group of 18 to 25 years.

The probable reason for higher incidence in younger age group could be non-compensatory hypertension.

The arteriolar sclerosis of retinal arterioles in elderly patients prevents to develop fundus changes in PIH.

Our study correlates with the study of Neutra *et al*., who reported that women under 20 years were six to seven times more susceptible than those in age 25-29 years.\[[@ref18]\]

PIH as well as positive fundus findings are more common in those patients not attending antenatal clinics.\[[@ref8][@ref9][@ref10][@ref14][@ref15][@ref16][@ref17][@ref18]\]

The incidence of fundus findings in PIH was highest in 6-7 months of amenorrhea and 7-8 months of amenorrhea. The cause of lower incidence of fundus changes in 8^th^ and 9^th^ month of amenorrhea may be due to good control of hypertension during the initial months of pregnancy.\[[@ref8][@ref9][@ref10][@ref14][@ref15][@ref16][@ref17][@ref18]\]

Burnier *et al*. recorded in their study of PIH that fundus changes were present in 21% cases before 6 months, 38% between 6 and 7 months, 56.01% between 7 and 8 months of amenorrhea, and in 33% between 8 and 9 months.\[[@ref7][@ref8]\]

We have correlated systolic blood pressure with fundus changes \[[Table 5](#T5){ref-type="table"}\]. The cause of increased number of fundus changes with systolic blood pressure greater than 180 mmHg may be that the above that level of systolic blood pressure can cause changes in the vessel wall like hypertonus, acute cellular necrosis, disruption of inner as well as outer blood retinal barrier and subsequent circulatory breakdown because of increased permeability.\[[@ref19][@ref20][@ref21]\]

The fundus findings run more parallel with diastolic blood pressure than systolic blood pressure, edema or proteinuria.\[[@ref7][@ref19][@ref20][@ref21]\] Increase in diastolic blood pressure causes proportionate rise in number of cases with positive fundus changes as compared to systolic blood pressure. There is highest incidence of positive fundus findings when diastolic blood pressure is greater than 110 mmHg, i.e. 68 out of 85 patients (80%). The reason for the vascular changes may be that young vessels do not show fibrotic changes, which are seen in elderly vessels. These young vessels easily break more frequently and earlier when diastolic blood pressure rises more than 110 mmHg. Diastolic blood pressure greater than 110 mmHg is considered a reliable indicator of severity of PIH. Diastolic blood pressure above 120 mmHg is dangerous because most of cases, i.e. 100%, show positive fundus changes \[[Table 6](#T6){ref-type="table"}\].\[[@ref20]\]

According to Agarwal *et al*., severity of fundus changes increases at par with rising diastolic blood pressure.\[[@ref29]\]

In our study, the incidence of normal fundus in 147 (49%) cases, arterial attenuation in 49 cases (16.33%), arterio venous crossing changes along with retinal edema in 65 cases (21.67%) and hemorrhages and exudates in 35 cases (11.67%) and there was 1 case of papilloedema (0.33%) and 3 cases of retinal detachment (1%)\[[@ref8][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref22][@ref23][@ref24][@ref25][@ref26]\] \[[Table 7](#T7){ref-type="table"}\].

Schultz *et al*. and O\'Briem *et al*. in their study of 47 patients found normal retina in 9 (19.1%), arteriolar spasm in 13 (27.5%), retinopathy in 12 (25.5%) while small central retinal detachment in 3 patients.\[[@ref16]\]

Kicinski *et al*., in a study of 139 cases, found 87 (62.5%) with constricted arterioles and 22 cases (15.8%) with organic retinal change including cotton wool exudates, hemorrhages and papilloedema.\[[@ref8][@ref26]\]

In our study, the overall incidence of fundus changes was lower than that reported by Kicinski *et al*., in 1964.\[[@ref8][@ref26]\]

Our study shows similarities with the study by Prachakvej *et al*.,\[[@ref15]\] which studied 17 cases of toxemia of pregnancy comprising of 2 cases of mild preeclampsia, 8 cases of severe preeclampsia and 7 cases of eclampsia. He found fundus changes in later two groups.

The cause of less cases of positive fundus changes may be because of present awareness regarding antenatal care than the previous era.\[[@ref9][@ref10]\]

Hypertensive changes of fundus are evident by spasm of retinal arterioles which is an early sign of PIH.\[[@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref19][@ref20][@ref21]\] Arterio venous crossing changes were more closely related to generalized edema and proteinuria. The retinal edema is suggestive of severity of PIH. In the present study, retinal edema is a bad prognostic sign and associated with spontaneous pre-mature delivery and still birth.

In the present series, three cases of retinal detachment were found. Termination of pregnancy was advised. There regression of retinal detachment post partum with restoration of vision.\[[@ref22][@ref23][@ref24][@ref25][@ref26]\]

Fry *et al*.\[[@ref23]\] showed that retinal detachment occurs in 1.2% cases of late toxemias and 10.4% cases of eclampsia.

Bosco *et al*.\[[@ref24]\] had reported 10 cases of retinal detachment (RD). Out of 10 patients, 7 patients had no prenatal care. In seven patients, RD was bilateral. Oliver *et al*.\[[@ref25]\] and Uchenik *et al*.\[[@ref25]\] reported a case of retinal detachment in patients having 28 wks amenorrhea. RD was decreased after 12 hrs of lower section caesarean section and completely disappear after 36 hours except at post pole as a local edematous area.

Positive fundus changes in severe preeclampsia cannot be ignored as they can be indicator of impending eclampsia.\[[@ref8][@ref9][@ref10][@ref14][@ref15][@ref16][@ref17][@ref18]\]

Fundus findings in severe preeclampsia if neglected can lead to eclampsia with devastating consequences.\[[@ref4][@ref8][@ref9][@ref10][@ref18]\]

Eclampsia developed in 42 cases out of 300. Forty-one cases (97.62%) had positive fundus findings.

In eclampsia, the finding of normal fundii indicates excellent prognosis for both the mother and the infant.

There is an increase incidence of pre-term babies, still births, intra uterine death, intra uterine growth restriction and low birth weight babies in patients with positive fundus changes. This high incidence is probably due to placental insufficiency; short gestation period; socio-economic status; nutritional and intrauterine environment; chronic hypertension; birth trauma, infections, increased parity; chronic maternal disease and genetic influence are responsible for increased perinatal mortality.\[[@ref4][@ref5][@ref6][@ref8][@ref9][@ref10][@ref14][@ref15][@ref16][@ref17][@ref26]\]

All seven cases of intra uterine death and one case of intra uterine growth restriction had positive fundus changes.

The perinatal mortality was higher in patients having Grade II, Grade III, Grade IV hypertensive retinopathy, i.e. 33.85%, 54.29%, 100%, respectively, as compared to those with normal fundii, i.e. 10.20% and with that with Grade I hypertensive retinopathy, i.e. 20.41%. The overall perinatal mortality was 23%, i.e. 69 out of 300 cases. The high incidence of perinatal mortality is due to pre-term deliveries; intra-uterine death, still birth; the causes of which have been enumerated above \[[Table 10](#T10){ref-type="table"}\].

Fundii showing Grade II changes with retinal edema or having Grade III changes, i.e. hemorrhages and exudates, suggest severity of PIH and pregnancy should be terminated; but it can be allowed to continue for 3 to 4 weeks in favor of maturity of fetus.

In severe preeclampsia, Grade III retinopathy termination should be performed at the earliest possible time irrespective of estimated weight of the fetus.

The presence of retinal hemorrhage, transudate or papilledema associated with hypertension, requires prompt interruption of pregnancy regardless of duration of gestation.\[[@ref8][@ref9][@ref10]\]

Retinal detachment and papilloedma are indication for termination of pregnancy.

In conclusion, retinal examination reveals important objective information concerning PIH, furthers their accurate diagnosis and refines their management.

The services of an ophthalmologist must be considered essential in proper conduct of obstetrics Department.
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